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INTRODUCTION:  Leiomyoma  of  kidney  is  an  exceptional  ﬁnding  in  the  urinary  tract.  Though  most  of  these
tumors  are  detected  on autopsy,  still  it remains  a diagnostic  challenge.
PRESENTATION  OF CASE:  We  report  three  adult  cases  of renal  leiomyoma  in  our institute  who  presented




DISCUSSION:  Leiomyoma  has  been  reported  in  other  organs  but  renal  leiomyoma  is rare  tumour,  though
in autopsy  series  they  are  second  in order  of frequency  among  the  renal  mesenchymal  neoplasms,  and
few  cases  have  been  described  in  the  literature.  Still  no Indian  experience  is  evaluated  on  this  rare  site
of  occurrence.
CONCLUSION:  Considering  the difﬁculty  of  clinical  diagnosis  of  this  tumour,  strong  suspicion  is  indicated
when  a patient  presents  with  voluminous,  well  circumscribed  renal  lesions.
ical A© 2012 Surg
. Introduction
Mesenchymal tumors are an exceptional ﬁnding in the urinary
ract. Leiomyoma conﬁned to the kidney are less than 100 in the
iterature1 and are a diagnostic challenge. Though most of these
umors are detected on autopsy, presentations as large mass, pain
ave also been reported.1 There is a 4% to 5.5% prevalence based on
utopsy ﬁndings.2–4 Two thirds of all leiomyomas occur in women.
here also seems to be a greater prevalence in the Caucasian popu-
ation, with approximately 65% to 70% of cases documented in that
opulation. Although symptomatic cases are reported to be more
ommon between the second and ﬁfth decades of life, incidental
esions are more commonly found in an older age group.5,6 We
eport 3 cases of renal leiomyoma in our institute who presented
ith abdominal mass and hematuria in last 8 years.
. Case details
Case 1: A 40-year-old woman presented with pain abdomen
nd haematuria for 1 month, a past history of abdominal hys-
erectomy and bilateral salpingo-ophorectomy 3 years back. She
as referred to our center due to the casual detection of a left
enal mass following abdominal ultrasound. The abdomen proved
oft and depressible, without signs of peritoneal irritation, and
ith negative bilateral renal percussion and Guyon test results.
he blood and urine tests only revealed microscopic hematuria.
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Abdominal ultrasound showed a solid mass in the upper pole of
the left kidney. Computed axial tomography (CAT) conﬁrmed this
ﬁnding, revealing a tumor in relation to the upper pole of the left
kidney, measuring approximately 9.5 cm × 7.5 cm in size, with dis-
cretely diminished contrast uptake, compatible with oncocytoma
– though without being able to rule out renal carcinoma. There was
no vascular involvement or retroperitoneal or pelvic adenopathies.
With a tentative diagnosis of left renal hypernephroma, left rad-
ical nephrectomy was  carried out. The postoperative course was
uneventful, and the patient was discharged on the second day
after the operation. The tissue was  sent to the Department of
Pathology. After gross examination a globular mass was found mea-
suring 9.5 cm in greater diameter in the upper pole of the kidney
with cut surface showing grayish whorled appearance (Fig. 1). The
microscopic examination revealed the presence of spindle cells dis-
tributed in bundles within a lax hyalinized stromal component
(fascicular growth). Mitotic ﬁgures, cellular atypia, necrosis and
other signs of malignancy are absent (Fig. 2a and c). The lesion as
corresponding to capsular leiomyoma. The immunohistochemical
study of the cells proved positive for actin and desmin, and negative
for cytokeratin, S-100 and HMB-45. After 7 months of follow-up, the
patient is found to be asymptomatic and free of disease.
Case 2: A 27-year-old male presented with fever and loin pain
for one month. On clinical examination he was  seen to be ill and
there was  a swelling on the left side of the abdomen and which
moved on respiration. The mass was easily ballotable from the
loin, somewhat lobular in shape, ﬁrm in consistency. His general
Open access under CC BY-NC-ND license.appearance was consistent with his history of weight loss. Uri-
nalysis revealed microscopic haematuria. Serum creatinine was
normal. Initial survey with excretory urography was  unremark-
able. Ultrasound and CT scan showed a tumour mass in the supra
BY-NC-ND license.
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tFig. 1. Gross picture of the leiomyoma kidney.
enal pole of the left kidney. With a clinical diagnosis of renal car-
inoma, nephrectomy was performed, post operative period was
neventful. Grossly kidney measures 8 cm × 7 cm × 4 cm and the
ass measures 3 cm × 3 cm × 2 cm.  Cut surface of the mass being
olid, greywhite, ﬁrm and lobulated. Upper margin of the tumour
as well circumscribed and lower margin was inﬁltrating into the
idney and rest of the kidney appears normal (Fig. 2b). Histopatho-
ogical sections showed monotonus proliferation of spindle shaped
ells with oval cigar shaped neuclei closely packed with interlacing
ig. 2. Low power [10×] view showing tumour with normal kidney parenchyma at upper
he  side of the tumour proper.The tumour having spindle shaped cells with oval cigar shaPEN  ACCESS
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bundles, fascicles and sheets. There was no cellular atypia, pleo-
morphism or mitotic ﬁgures (Fig. 2b and c). With these features
ﬁnal diagnosis of leiomyoma of kidney was  made.
Case 3: A 52-year-old woman  presented with a sense of fullness
in the ﬂank for 1 month. Urinalysis revealed microscopic haema-
turia. Serum creatinine was normal. Initial survey with excretory
urography was unremarkable. Physical examination on admission
revealed no palpable masses. Computerized tomography (CT) of
the abdomen showed a well-circumscribed mass [85 mm × 68 mm]
of heterogeneous density abutting on the upper pole of the right
kidney (Fig. 3b and c]. Right renal angiography revealed a hypervas-
cular tumour primarily supplied by the right renal capsular artery
(Fig. 3a). She underwent right radical nephrectomy. On  gross exam-
ination of the specimen, a 8 cm × 7 cm × 3 cm exophytic tumour
was found on the upper pole, invested by renal capsule and com-
pletely separated from renal parenchyma. Microscopically, it was
composed of interlacing fascicles of spindle cells without mitotic
ﬁgures and pleomorphism (Fig. 2c and d). Immunohistochemical
study showed positive stain with smooth muscle speciﬁc actin.
The pathological diagnosis was  a renal capsular leiomyoma. Con-
valescence was  uneventful with no evidence of recurrence 5 years
post-operatively.
Regarding the surgical approach in all the cases corresponding
kidneys were explored using paramedian incision as per lateral-
ity of involvement. In each of the cases the renal origin of the
abdominal mass was conﬁrmed and increased vascularity of the
paranephric tissue was  noted. Radical nephrectomy was performed
in each case. Post operative recovery was uneventful in all patients.
3. DiscussionLeiomyomas have been reported in the uterus, kidneys, pelvis,
ureter, bladder, urethra, seminal vesicles, prostate gland, epi-
didymis, tunica albuginea, testicles, penis and scrotum.2 Renal
leiomyomas are rare tumors, though in autopsy series they are
 right corner (a). High power view [40×] showing normal glomerulus (b) present at
ped neuclei closely packed with interlacing bundles, fascicles and sheets (c and d).
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aig. 3. Right renal angiography revealed a hypervascular tumour primarily supplie
howed  a well-circumscribed mass of heterogeneous density abutting on the upper p
b  and c).
econd in order of frequency among the renal mesenchymal
eoplasms, after intramedullary ﬁbroma.3 Few cases have been
escribed in the Spanish literature.7–13 These tumors develop in
reas containing smooth muscle, such as the renal capsule (37%),
enal pelvis (17%), cortical vessels (10%) and other non-clearly
eﬁned areas (37%). Smooth muscle ﬁbers are not found in the
enal parenchyma of kidney. Busse14 has described abundant mus-
le ﬁbers in embryonic kidney, possible source of leiomyomas of
idney. Rubaschow15 describing similar lesion in epididymis ren-
ered the opinion that they arise from embryonic rest of primitive
yotome. Renal leiomyoma is classiﬁed into three types accord-
ng to the location of the lesion: subcapsular lesions (53%), which
re small, multiple and asymptomatic tumors usually constitut-
ng casual necropsy ﬁndings; capsular lesions, which are generally
arge, solitary and symptomatic growths (37%); and leiomyoma of
he renal pelvis (10%), which is extremely rare – only 7 cases hav-
ng been reported in the literature to date. Although symptomatic
ases are reported to be more common between second and ﬁfth
ecade of life, incidental lesions are more commonly found in older
ge group.5,6
They most often present as small (<2 cm), cortical, multiple
nd asymptomatic tumors, and less often as solitary and volumi-
ous growths. They may  on occasion be large (largest size reported
7.2 kg).16 Renal leiomyoma is more common in women (66%) and
n Caucasians (70%) – presentation being most frequent between
he ﬁfth and sixth decades of life. We  found female preponderance
mong our cases. The most common form of manifestation is as
 palpable mass (57%) and/or ﬂank pain (53%). The classical triad
f renal carcinoma (pain, abdominal mass and hematuria) is only
bserved in 3.3% of all cases.5 Leiomyoma has also been associ-
ted to tuberous sclerosis, though the renal lesions that most often
ccompany the latter are angiomyolipomas and cysts. The tumor
ffects both kidney equally, and 74% of all lesions are located in thehe right renal capsular artery (a). Computerized tomography (CT) of the abdomen
the right kidney showing low enhancement than the surrounding renal parenchyma
lower third of the kidney. But strikingly we found all our cases in
upper pole of kidney. Leiomyoma is usually of a solid appearance
(73%), and occasionally may undergo cystic degeneration (cys-
tic leiomyoma), not always related to sarcomatous degeneration.
Bleeding is observed in 17% of all cases, and 20% show irregular
calciﬁcations. Small leiomyomas (under 2 cm in size) are often mul-
tiple, located at subcapsular level, and generally constitute ﬁndings
at necropsy. This is the most common presentation, though such
lesions only exceptionally constitute clinical ﬁndings. Large, sin-
gle and symptomatic leiomyomas are extremely rare. In a recent
review of 1030 consecutive nephrectomies for renal tumours per-
formed at the Brady Urological Institute over a 10-year period, renal
leiomyomas were responsible for 1.5% of the benign lesions and
0.3% of all treated kidney tumours.17 All this evidence suggesting
its higher prevalence in autopsy compared to nephrectomies. All
our cases were symptomatic, solitary and large. The low frequency
of these tumors has precluded the description of speciﬁc radiolog-
ical characteristics; this in turn has led to radical surgery in many
instances, based on a tentative diagnosis of hypernephroma, which
occurred in our cases. But radiologically following differentials may
be considered like exophytic renal cell carcinoma, oncocytoma and
angiomyolipoma. Renal cell carcinomas usually shows distortion
of renal parenchyma, areas of necrosis with evidence of vascular
invasion. Oncocytoma cases charecteristicaly shows a well deﬁned
neoplasm – having a central stellate scar – giving a spoke of wheel
appearance. The presence of fatty tissue within the tumour sug-
gests occurrence of angiomyolipoma.18 CT scan ﬁndings in our
cases revealed hyperdense well demarcated tumour having tumour
density similar to muscle but showing lower enhancement than
the renal parenchyma. CAT shows certain characteristics of renal
leiomyoma, and suspicion of the lesion increases when volumi-
nous renal masses are identiﬁed in asymptomatic young women,
in the absence of locoregional or distant spreading of the disease.
 –  O

































































72 B. Mitra et al. / International Journal
n this context, CAT reveals well circumscribed lesions, predomi-
antly located at subcapsular or peripyelic level, of a solid nature
ith soft tissue density. However, cystic presentations are some-
imes observed, in the absence of contiguous invasion, lymph node
nvolvement of systemic visceral disease. Due to their predominant
mooth muscle component, leiomyomas reﬂect soft tissue density
45 UH] lower than the density of hypernephromas (60–80 UH),
s was conﬁrmed in our case. Doppler ultrasound, magnetic res-
nance angiography and spiral CAT are used to obtain vascular
nd topographical anatomical information on these tumors. Due
o lower occurrence of this neoplasm a higher degree of suspi-
ion is necessary to rule out the other differentials. Trucut biopsy
t this preoperative point can be done but it has got limitation in
he way of proper diagnosis due to smaller yield of tissue which
annot provide the details of the architectural morphology.19 The
rognosis of these lesions is excellent, though a case of metasta-
is in a tumor presenting the same histological characteristics has
een described. On angiography the tumours do not encase ves-
els or show evidence of renal vein invasion or of arteriovenous
hunting.20 Leiomyomas that have undergone degeneration may
how irregular enhancement along the periphery.21
Unfortunately, renal leiomyoma is almost impossible to dis-
inguish clinically from its malignant counterpart, although the
resence of weight loss and grosshaematuria are more consis-
ent with renal leiomyosarcoma than with leiomyoma.5 In fact,
t is believed that leiomyosarcoma results from malignant degen-
ration in the pre-existing leiomyoma.5 Sarcomatous change of a
eiomyoma is also difﬁcult to identify on imaging.22 The only def-
nite method of diagnosis relies on microscopic evaluation.5,23,24
he presence of frequent mitosis, pleomorphism or adjacent tissue
nvasion is consistent with malignant change.5 Total nephrectomy
s indicated for large leiomyomas to avoid the risk of malignancy,
ecrosis and infection.4 For this radical nephrectomy was per-
ormed in all.
Gross pathologic analysis usually reveals a well-encapsulated
nd sharply circumscribed mass that is more often solid than
ystic. It is thought that cystic variants represent benign cystic
egeneration.25,26 Leiomyomas tend to have a whorled appearance
n cut section. On histologic analysis, unlike in leiomyosarcoma, the
bsence of mitotic ﬁgure, pleomorphism and hyperchromatism are
he usual feature.27,28 Importantly, any evidence of invasion usu-
lly indicate a malignant leiomyosarcoma.27–29 Macroscopically,
eiomyoma is a solid tumor of elastic consistency as a result of
ts muscle and collagen components. The lesion is well delimited,
f a white-pearly, white-gray or reddish color upon sectioning,
epending on the existing vascularization, and with a fascicular
ppearance. In this context, the lesion differs from the classical
ellow color of renal cell carcinoma or the cinnamon color of
ncocytoma. Immunohistologically, leiomyoma proves positive for
imentin, actin, smooth muscle myosin, desmin and basal mem-
rane components – including laminin and type 4 collagen – and
egative for low molecular weight cytokeratins (BDK, AE1). Some
uthors have found HMB-45 expression to determine tumor ori-
in in the renal capsule, versus leiomyomas developing in the
enal pelvis. In addition, this marker allows differentiation from
eiomyosarcoma, which is negative for HMB-45, i.e., positivity
or the latter is indicative of the benign nature of the lesion.
MB-45 positivity fundamentally has been described in tumors
f hamartomatous origin, such as angiomyolipoma, rhabdomyoma
nd lymphangioma. The microscopic study shows the presence of
usiform cells distributed in bundles within a lax hyalinized stro-
al  component. Of note are the absence of mitotic ﬁgures and otherigns of malignancy – though some authors have reported sarcoma-
oid and myxomatous degeneration. Accordingly, the differential
iagnosis must be established with leiomyosarcoma, ﬁbroma,
ngiomyolipoma, congenital mesoblastic nephroma, sarcomatoid
1PEN  ACCESS
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renal carcinoma, and in cases of leiomyoma of the renal pelvis, dif-
ferentiation with respect to schwannoma is required. Epstein-Barr
virus is known to be associated to the presence of different tumors
– including smooth muscle lesions – in immune depressed indi-
viduals. Such tumors have been documented in different organs,
including the kidneys. As a result, leiomyoma should be consid-
ered when establishing the differential diagnosis of a renal mass
in this patient subgroup. Renal leiomyoma is an infrequent tumor
that must be included in the differential diagnosis of renal masses.
4. Conclusion
Strong suspicion is indicated when young patient present with
voluminous, well circumscribed renal lesions located predomi-
nantly at peripheral capsular or peripyelic level, of a solid nature
with soft tissue density, and the absence of contiguous invasion.
Although nephron-sparing surgery can be performed for smaller
or moderate-sized exophytic masses of apparent capsular or sub-
capsular origin, radical nephrectomy remains the recommended
treatment for large leiomyoma. Nevertheless, considering the dif-
ﬁculty of clinical suspicion of these tumors, it is not uncommon for
the diagnosis to be established from the histological evaluation of
a radical nephrectomy specimen.
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